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chort on Post~ nmy%iq 01 'Iyphoans in the Wew‘em Mortn wauflc, 194’7
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A d@scriptive bummary ls given 0£ "cmp;cw?‘ revolvinf' QtO!.'mo and typhoons Which eccurred

in the Western North Paviﬁc in 1947, Their origin and imipation, comparison of the ob-

. .seyvations with hypotheses; and comaaxiscn of résulis with vaz’ious forecasting techmqum
. is given along with aztempts o select the best techniques for xcrecasting the movement of
,‘tropic,d cydone::,. Atténtion 18 given to the movement of cyclones when more than oné is

,gre_sent atra time. _Thn study of the typhoom:s of 194? g ests that a new ?pproach may be

T ,?ﬂetetﬁ‘ologic data = Nort%* Pacific (61'713 2)
U storms = ‘F‘orecasting (90542)
- ~ S :; Typhoons (95‘756)
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- In 194’7 the AlI‘ Wea’cher srvice _established the pol“’i ¢y of retaining so
IR -.far as feasible, officers assigned to hurricané aad typhoon forecasting at
- their sta J.one on a yerpp—round year to year ba<=1s in order to take adiran’iiéde
i _ ys:Ls stud % . ¥
; - ’ .,Jngly 1948 ‘The present report is t’qe *nmt on u,,rnhooq pout-—ahalys:L
sl m= e e ’t: the laraev roa afi‘ectea by*svphoonn anu : "e prob bllity of‘ typhoon‘s QC"'

T the At‘lant ~Car1bbean a;ea, however the s1n91€‘
3 S.4A .L"C‘ a+ Wiami Is Oruy responsa.ble f6r the mission of “ore-
. _casting hurricanes for USAF and Army activities and the post “analysis program

‘

T R <= -entlrelv carried out there,,bx«the Asame _personne}_ tho 'na,ce the f‘orecasts.i_v___
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' TROPICAL CLLCONES OF THE

POCT ANAEYSIG OF - ' o

TLRN NORTd.PACI"rC 1047

E WES

Thi's report presents a-descriptive summery ‘O
the Western North Pae

ipation, cempares observations W
 techniquesy. and.

and'typhoons WhlGh oecurkted in

rigin a1
s of varlouS'forecasting

of cyclones
J.

is made of tle ‘movement
;he same geners

foreeastihg £he movement

‘Southwest Pacific - 194
AWS Technical Report 105137 "Repor]

f tropical revo1Vﬂng storms
ic in the year 1947,

4th hypothesesy tdlipares
est

ettelipts to select the be

of'troplcal cycloness & spet
Fhen more” *Han one & preoent 3t & ttme.w

£ori- as the paper by Captalns Kidd and . -
5 puollshed in the Bulletin - .
+ of the Off-Seaéé

vpho
0 jthe AMJ, June 1946 and
Hurrlcane fol

Alr heathe" Service
“Japan, ‘Kadéna AFB-©k1nawa,
comprised the-Typhoch Warnin
The. Haneda Tieather Central was the
~direction and operatio

wnit&. 1ocated at
“Clamk AFE,
g Network of “the 2

n of the Typhéoh Warning Network until
sather Céntral: - The 557,27 W

ce. 1947 - 10/8 .

armon'AﬁB;'Ef”‘Q“HAneda \FB, T o
Manita, P,I. -and Kaingwan AFB Shanohall R
3¢ Air‘Vieather Wing Za
charged*w1th overall

1 September at

Typhoon %urnlng“Geﬁter,

harmen LA

mblch'tlme +his function was transferred te
rth Guam AFB,, performpd reconqalosance

" Reconnaissance. Squadron

'7i’*'“"f typhoonu~be01nn1ng -1 September.
-“the Typhoon Warnlng*Ne%work Lo

ports*made by -
“vvii 'Iﬁ should be_notea that the-

- —pacific. for 1947 was much less tha
“the Cerribean Area.. I 1945 there were &

-:"1ab111ty of we
i tlc“tmprovcm

~‘; munlcatlons,ﬁthe re-establlshme

‘”*‘exchaﬁge o;‘" lletlns among the §
g€’ 19;were‘of

cbfﬂp@f,al :
g, Charts Qne a

J o AchE:

28
- reconstructed by post‘vnaly51s using

some’observqtl-ﬂs on: -the orxcln,

o The'problem of @ntlclpatlnu
. difficudd

- gases, they
_¢ies. According e -ana
" tion of an eas*erlv wave and the'
\erlresgv'fﬁ no ¢
~of typhoons did.nct
VPCilonVWJS saking place. -

o

meteorolovlcal data from the

;vEf26 trOplcal cylcones of.

VMost of them were susﬁect
were found h sufflclent
1yses made, - 21l ¥opica

age was’ ohe observﬁd 46, form
appear 1o be

(VLR) Weather at No
The matermal 1s dramn from post anal‘ys:Lq re- T

¥ stern North

n in 1945, and of course - kess han that
great mafy ship. reports

B f;,»availab =)
— and alrcralt weather reconna*ssance “reports.,. a8 well as network,ef “tskand . )
stations in the Testern Eacrfic.'—ln 1946, - with. the roll—up of Allied Military
Forces; “ifeluding +he Bida P~serm¢ces_and weather communlcatlons fa0111tles,"”"_
1v\wsed to a record LoWs In early

adual 1mprovcmen+ in com=
b'and the: returnzof'the T

sufflc&ent 1nten51ty to warrant the -
the TynheonAWarnlno Network. . Of

windg over 65 K), and 7 6f tropical
X con-

tions of-
(Qiaximum
27 knots but less than 66 X). Table
‘cyclones and & brief summa:
' the tracks “of each trop}cal cyclone, as
1 ava11able~dat8fa;From these records

movement, and d1551pat10u ean be made» )

t

3 formetlon of tronlcaL cyclones
several days in advance, and

ti & to issue forecusts to ind
1. cvclcnes originated at the june--

In a2tk

intengified by a trough in thé west-
nhemoveneous air ma8s. Formation
areas, from whlch strong coh=

I7C; often—:

L;mh‘ed.to 1sland

K
k3

Ty of their char- © -

A LT

aeonabxe anount of wea- -

terested acen“'"

dc not too S
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-+ Porecéasting the movbment of tr0p¢c°l cvclones—vqs the most ﬁlfiﬂcult
problem ehcountered. No accepted methed of forecastmﬁd wes téliable in

- ;--ﬂll-Cases, ané<u51ng everything, ava 11ﬂble, the > path and raté ef movement of -

- many-of the typhoons was Impogsible to forecest accurately. Lvin by post
ana1y51s, the path of Rosal;nd or t:he deceleratlon of Gren is 4% fficult
t6 éxplatih. to approach the probl@m of forecnstlng “track and speed of
movemént.,. somé néw hypothéeses -on. steerlnc prlnblplp w1,; e cOnSld°red

and the usually accepted rules e*émiﬁed SERE S UL

-—The mos+ popu]a; method of prcdict‘ng tne movement of”typhoons i§
by the use of the 4

ering wind of the freeair current{¥l) From & study of

1647 data, it was found that foréeasting the movement of fvohoons in the Pacific
by -the direction of flow of the freé-air cufrent above the tthOOﬁ ig practig¢sble

--—-on1y -fer-those which ‘do. mot extend above the 500-mb _surface; 5 sgnce ‘upper-air dr

[

-5bove: thak- 1evel is ver

. steers- the very deep 1ows._,0f the typhoons and nrop1Cal stormg -of 1947, 1n Only

_ 3 casés did the 700-mb wind flow spparently steéer the cyc]one. The .

Lsparse,,andx51nce it is ‘dowbtfud if thc freesair current

ta

7700-nb wind fléw was ififluential when the tropical cyclone begen teo breome oV C

tritroplcal‘ : yphoons Gwen “nd Jean were t'plual 3ol thls rescht

It vas shown that no one 1evel can bp.aelectpd for qteerlng. SOme troplcal

cyclones have a closed clrculatlon extending sbove 40,000 feet, while others

SmyEs “Fere: deﬁinmteiy oy~ 30,000- feet high and easily stecrpd by the 700-ib “vinds.. -

Each pcrtlcular troplcal cvclone must be 3na1yzed ench dPy to flnd he proper
1evel for eteermo- __.L_ - _ ‘

= A useful aid in. forecactlng the movement of tynho@no is the asymmmtricol

oo o — distribvriion of wind- velocities around the uyphocn. ‘The pr;n01ple(*2)Ls -this

If the wind is symmetrical, . the.typhoon. is rly-Qtnflonary, if the wind: -

- -yeloeity varies in. the diffesent guadrants, he typhoon %ill move parallel to
the strongest w1nd and the'speed‘ox movemcnt will be proportlona1 ]
-ference-bétween the wind. & d—%n~th@_stronc quadrﬂnt and thzt af

quadrant A simple explanaﬁlonvo? this rule is as foTlovss * Tn'the sQrong guad-
raft., the general stéering ¢urrent, or movement véstor, is sdded to the cyclonlc
urwent of the typhoonj in the weak quadrant the gencrul current is subtr"cted

from the cyeclonie current _ S -

"(*1) _Seet H. Rienhl and Rad o Shaefer' he‘RecurvAture of Tropic;l Storms,

Jbﬁrqal,pf Meteorology, Tol. 2, ng, 1= 2: Sept 19&4

§ -

) “f*gi“fMigﬁZi A Rule for l’orocac‘ring Becentricity and Dlrectlon of Motlon of - ‘ 7
TR “sTﬁmﬁ;IC?ﬂ. SM%HU?#mﬂmﬂ@tﬂomw}hm%hl%ﬁhm;1;J,W;“1£;Z?Flg};;;x
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. Phis rule can be &pblied té some of the tvphoons of 1947, 2lkhough ¥t ~ -
g . was not gener=1ly used by the forecaster. - Many reports note the varia= ' ' ) e
tion in the dlstrlbut- i of wind speed around the tynuoon. Clouds end

wmeather are also often distributed asymmetyrically, Transport aireraft as well
&8 regular reconneﬂssance gireraft reportw remarked en this feature Preeu°nﬁ1¥-; o

: S aifestation of. tho teorlna N , ;
prtnciple. 1he Sue“flng current 1ntens Fies the-N,;, parallel to it; e ]

3 the side opposed to it. Hoveévei thére-is anslmportant difference in the ap:
' plication of the principle and thervefore gome. of the difficulties encéuntered

in employlng the steeflng effect of the free-air cur-ent ape ayoided. Ne scarch
its The manifestaton of the freenalr current,

symmetrv -of the tvphoon. Ltee rlng

U.\)

by the w1nd- ]

methods ave 11able. It ha & theoret;callj sound ba51s, the determin”

! ¢an bHé observed, often without tne ald of 1nstruments“ and.its veri 1ca,1on Irom

I actnal use Is very H ;T T s Bl T e
o : Another approach to the p*oblem-of movement of bJDhO?EﬁuES uhe s1ope of the

- - eye. It has beenfpgstulated tiet 2 16W will move opposite to the slope of 1ts':ffM”*

vertical axist  i.¢., 2 Tow Sifpln% east Ll e (R, Sawads solved the ~ ~ '
equations of motioh and derlveq such a ;elgt}onship “ unquolﬂshed) e pate——— - -
of ‘movement may be proportional o the wlope of the exis.__@»us,"the ‘rule wowld ~

be that a typhoon- whose GXLS slupes to the east n111 move west OF ohe which s slo"s

Lne cate ho: movemént Y recurvatur,, )

a marked slope wouLi 1ndlcate repid movement, etc. ‘Of course, the dxfflculty o

- is in ermining the slopé agcurately - little was attcnptea in th 2is Iine 1n .
19475 TVphoon Rosalind.was the first to suggest. the walue of such. an aonz _h
) Wlth adequate reconna*ssance, and upper-<air soundings “from-Guam, CIzrk
L ) 8] Y&, hould be ava ilable to attempt an -efp

Extrapolatlon. cllmqtelooy, and surface pre<° gepﬁttcr o
a'so investigated as methéds of fore cas.%ngithe:_i_ gti_n and Speud of ‘movement,
Of- typhoons._ Extrapolebion was. found to B2 useful, if applied to docd data,
&specially ¢ither in the -early or late parts of the-'_ 2SO Extr "0¢at¢on was
& very poor method of_forecaleng in those cases in ¥hich
: ‘position: of the typhoon werg traccurate; and also poor . durlnv;JuLy, Aueust and :
T e September vhen the tr1CkS qreﬁmost “r*etlc,- Anot er dl cul v in using extra- = .

[ R, b
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§;--.; L Cllmatniogy maw_esp801ally_usefut in .£7Q' In many 1nstences-o

At Al e S

"as. the -ondy atd available, end laté in the- season -during Nov mber and Désember,

i
i thc,typhoons folloved tbe trtcks of cljmtoloolcal expectancv . of coursé,. ]

Pe- oo -using elimatic data ava 1abl€. Tracks ™ - T
4 C ‘_shomn~1n dlff@ze t ﬁubllg»ti“ns:d not °gree. _. Those_shown_in H,0, 219; o

twc Statlon", appe ¥ 6 be 1ncorrect, espec ally the average -

sr., Decenber .ond Jenuarv. Although cllmatolocy given .-
phoon)Tracks Supplement to Teather Guldes_ior Long Range Plannlng" pre= N
pared by the War Advisory €euncil on Meteorglogy, W.. S Weather Bureau, March.
19/44, covers R pe1 1od ox pox on"ately 20 yeers, 1t epoanently does not imelude ]

TR e
|




;‘ R . Toq steerlng was found
S se maps. Tt might
e s ‘ -st'lm ed _from the - )
- TR ,"”L by the typhoon. (see case of Rosaliad ) e e S
: . - e e 1%
; - - T he . study of the typhoons of 194'7 suggeste thct a. new ‘approach may e T ge
neoessary to the problem of typhoon forecas‘bmng beforé g satlsfactor:y Fodution ]
- ;] ‘ - net wholly — T T H
i is an i'mportant :
o It 1s generally agreed that. this ehergy _f
IR I . Or Vi .. In the'case of ty. ‘hoons, 3 ¥
N Pgy 16 rtethg kinetic energy at the conde i
e ¢ T_,J"hat happene at. the cendensatlon Jevel during the_formatlon, hi‘e,,,' o :
IR ‘_‘ 1pa‘b10n of" a typho*on" ST o T e S s ST S
i =y o RS - e -
o The conventlonal ruIé' 'that tynnoons ctrssipate ra,ther rapldly after movmg 3
S ~— —.—_north_of. 300N . lat.., hald up well in_ 19/’7 Only Donna, Gwen, Kathleén; and -
- Rosaling had: any blg“l.Lfl ant life north of 309N and thése weakened rapld ly wpén R
: _ reaching .and passing that latitude. . An examination of climatic records for ‘ 3
DL _Japan also verifies that typhoons almost néver retain the severlty experlenced o Tk
L _at Tower Tatitude stat;nns such. gs Two Jima “and Okmavxa, dpon TFeaching Henshu, S §
R - (*4) This £ fAg is_somewhat dii‘ferrent than for ‘the easter_n' coést of the U S., :
- - S wh_ere ‘hurriesnes sometimes- :cemaln interre well above 300 A possible explan- =~ = Bl
—_ ation of this s-difference lies. in.the curvature “of thé coastline of SW Honshu,” ~ — 7 7
S It w11l be noted. that the . SE coast of c,‘le _island$ has a definite convex curv- N
) ature. It Has beeén: suggésted that low pres ur,emeystems app,roachlng a oonvex T
T U7 cdast _l i1e tend to weaken. (*3) R A T e * 4
T . in 1nterest1nc dlfference betﬂeen The tGTR behanr in the l'estern _North__ - r
- ?ac,mflc and.the Garribean. Area is that frequently - typ_h"e" el o -
- wake of other typhobhsi: £ ouk 0¥ Fhoge in 194’7 ere- formed n this mnnner. o
_Three of t hess?followed in the t#éugh forméd: by the prewious. vyphoon, one,
! - - - — Bblnera- (November) i@ not ~i‘olle -the..pobth of: Dora;. the precedlng ty"hoon.._ o L
!_ —— This. phenomenon 1s r~re 1'1 tne znge of Atlantlc hurrlcanes.._ L e o
n {*3): Carpenter. Cyclog net:Lc Arce on the raclflc uoast Bull—Amer. Met_ w'oo:-._-, -
- - o Feb. LS T e e e e L L L
»_7 (XA) TakanaSL. Tynhoon inh Japan, .Ge.ephjs_.cal Nlaga VOl x 11 No. 1‘2 Narch ok
oo e T 1‘@;8_, R i e I . g
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Good both for rate &

dlrectlon

None. . -

Poor.

' Change in
rate ‘made. extrapol=

ation incorrect

fPoor; P
{both rate & directy ing ¢
o several times,i:L}ru

Fair for track
except about 60% .

Tecurve near*ZON

1321E,

ilar tracks..

Change in-

Poor, last curvgg,
- Jture yas directly i
Jacross usual track
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|Good~Track was

daya-scme e
indication. ¥
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. DATE AD. . - [ORIGEN. . _ .|  POSIRION . pomr o - ..

NAYE. OF S BN ENTRY ON - R

- TROPICAL ; } | RECURVATURE . TAND. ‘ T

= CYCLO’\IE i LT o - T ) == o
O"CE 8 10 J’ Janetioh of ‘* NW_\}B ’Nat 2:‘,2;5451\] None.

= Septembe:t! i &: L IR3BL . = s SR

) KATHIFEN 10- | Jwnetion of | |

15 oept ~. . }TTG & easterz i _ i

RN . Alywave, . o T o . . .
STy 3 - e T e e e _4
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_WARRATTVE HISTORIES OF 1947 TYPHOONS

o e © NNA = MARCH

- Troplcal storm Anna was the first of thé year; and existed from 18 to 20
March. = It was formed at the junction of &n easterly wavé and the ITC about 360
nagtical milés east soutfieast of Davao, noved toward Davac and d1ss1pated Norid-he

torm Was of 1ittle elgnlflcance

R T LE LR o BERNIDA , - MAY -

: _ Typhoen Bernlda WaS the Plrft 1mportant tropical CJclone of the year. A
L -strong: easterly trough With an associated "wave" on thé ITO, passed Guam on 9
_Mey giving Guam 12 to 18 hours of severé weather includlng thunderstorms and
about 2 1nches of ralnfall
e L . The . easuerly trough WES.. retarded and 1ntensif1ed by a westerly trough 1n
. the. V1cgn1ty of 1419E, giving severe weathe® enroute Guam to: Manila and -Guam
to Okinawa. The easter;y trough continued to move westward, Stagnating on the

- © .7 13¢% during 11 May. The persistance of the low area caused the Navy Weather
) "'nnais ance Squadron. at ‘Guam t0 fly a mission fnt o it early on X3 May.
ssance near 169N, T37,5% at 13@0@02

henée of a rather deep P
u. o

. and%no"sd rapldly_ndrghward under the 1
e v .. whicho.was 1ntens1fvlng over eastern Hons

R .-;: The. . 1AOOOOZ May Nuvy réconnadssance reports gave a fair locatlon of Bern-

_ ida néar 18 N, 40°E w1th probable typhoon 1ntens1tJ 1ndlcqted at +hat tlme.

T ->_;55:~-«he polnt of acceferatlon of Bern&da ampeaxed to be néar 19 5ON;, 1418,
""" Phe reconstructed path indicated change of valocity from lO~ 1 knots to: 15~ 18
"'knots af+er that posltlon had been reacned

L. L Bernlda reached maximum wnten51ty bwtween the 14th and 15th durrng whlch

R knots in gusts._ R £ -

-

b T fﬂf Durlngrlts entire hlsnory ‘Bernida Temained relatlvely small in avrez vitvh
- ) ) tne most intense belt oi winds in the eastern quadrants.'- )

“A turm_nx7 p01nt for Bernlda was reacbed early on 16 May to the north of

'V_easterly track at this time. There was rapid d1s51pat10n'of the typhoon cip-
Eulaticn shortly after this turnlng pczln+ was reached S

N b i he A e ) B A S s
- i

RS VA

Mindando. Little data was available for énalysis, but Lrom all indications, the

. Guan to Manila réute LO May between 130 277 1369 E, . with continued severe wea-
e - dheweco e S . e L R

GEY 3T IERR s p R e R vty

A general w1despread Tow_ area resﬁltEd‘~10ng “the ITC, sentered near 120N, ©

Nfie ta Vontareemrhii L

_}_ L _. time it passed Just to tne east of Iwo ulma w1th hlghest w1nd speeds near 80~ .

Iwo Fima. The reconstructed path 1ndlcates A change from northerly to 1orth-_-

™

26 TR
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'CAROL .- JUNE

Typhoon Carol was first noted on the 0000Z synoptic map of 16 June as a
troglca disturbance on the ;gtertroplcal front in the vicinity of 10°N and
130°E. “he disturbarice continued to develop durlng the day and nlght cf the
Léth and’ 17th, and the Navy reconnaissancé mission £16Wwn on the morning of 17
June gave a falr fix at T1, 0°N and 132, OQE Vlnas reported by the reconnaissane
mission revealed that Carol had increased ‘to:storm proportions. “aximum winds
neat the centér at this tifie were estimateéd at 45 knots, with winds over 27 knots

extending over a radius of 150 naiitical miles,

Roconnaissance on thé morning of 18 Juse located Carol at 11.8°N and 130°E..
Durlng the aftéerndon anhd night of the 18th and 19th, Carol recurved into & wmore
northerly direection, accelerated and was found by reconnaissance -on the morning
of June 19 to be at 14,9°N, 128, 3°E Maximum w1nd veioclty near the_center had
'1ncrezse to 65 knots, e -

, The afternoon reconnalssance mission on 19 Jutie placed Carol at 15 3°N
T 127.29E; indlcatlng @ Tiew curvaturé towards the west -

Recounalsuance on the 20th accurateLy located Carol at 18°N 123°E and

winds were found t6 have increaged to: 100 knovs mear the éenter. Vinds over

65 knots extended to a radius of 156 miles, and over 27 knots to a radiuns of
.déﬁé%ﬁiiegig_ N reconnalssance informatién. tends to substantlate a r&ther
erratic path; a Dath which would have béen extremely Jdifficult to forecast by -
) extrapolatlon. Eurthermore JAdneleration was: moted after the typhoon had: Teach=

ed” maximim. lnten51ty 200 knots) -on the 20th of June, accompanled by lessening

o Lnten‘_ty unt11 at the tlme 1t began 1ts northerly course, 1t had conpietely
-‘;*"'drssrna+ed } _ - O o

e -_DONNA - JUI:Y S ‘ -

. Kadena first detected what appeared to be a closod low oh the OOO@Z sur—rl‘__
face synoptic chatt of 6 July 1947 at 15.3°N and 133.79E. The Low persisted
on 8ubsequent charts, wmeoving 30C degrees truc ot 12 knots until 0618007, when
1t was centered at 17 2°N and 130.49E.. At this time it began o reéurve and

330 degrees.tmue—at 14 knots, :and in the next twelve hours
more and continned fo reeureve ‘m0V1ng'350 degrees true at

: ?,Ant accelerated ove: )
-ab anprex1mate1y 20 kncts. T 7 - T “_‘ 5

A max1mum w1nd speed of approx1mute1y AO knots fear thHe center Wis ese f;

t1mated~ B ) :_:77 - ) - R : .

= -~-By 1@@00@2 surface~weather repnrtq 1nchated thutrthe cxglﬁge_ggd_dlq—?utm“
31pated i the mountarns nertneestup? @saka. R N Trr: ‘

Altheugh small i size and 1ntens;ty, Donna brou 358 hegvy ralns EO Kyushu
and Sou nern Henshu, cau81ng con51derabie flocd damage. )

(R S T LR
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= L;T~TJ~NE in I8 houss t6 28.6°N, 126.6%E., where it was centered b 3012802 ‘he -storm 7'"

__'——~~—At this ti
R area Of ,'22': naut’ Cal

__EILEEN = JU-LY

~ Presénca. of a ﬁroplcal disturbance alerg the equatorial front ﬂver the
South China Sea, was first indicated by a strong flow in the monsooh cuiFart aleng
the western coast of Luzon, P.I, on 17 July, The intensgity of the disturbance
as dbserved by a Navy wéather reconnaissance flight on 17 July, wes rather weak;
with the strongest w inds near 30 knots in the sou.theast quadreant..
Eileen, as the storm was named, moved westward along the equatorial front.
at an estimated speed of eight knots. Laék of réports in the vicinity of the
storm after 17 July prevent aceurate conments relative to the #ind speeds. It
is believed that lit le chang° occured in the intens1ty of" storm AUritg ft's
'westwa;d_novementr . ' AL S B - T

Upon reachlng the island of Halnan on the loth, E11een curved to the né: 1h
. PasSage over this island wéakened the storm; it accelerated ond passed into.
-~ Seuth Chiﬁé during the- even1ng of 19 Julv. 2

SEE I FAIT:K = JULY~ o

The ex*sfence of~thi° storm was flrst suspected when winds and pressures ;;;

- ot Palau, Ulithi, and Paréce Vela indicatea that a closed crrculatlon mlght have
developedxaround 2 Yow area centered at- L59N and I 59E on- the 240600Z map. The~
76 was-in-a. pronounced trough in. the_aren for several preceding ‘maps, and for~
several subsequent ones it was still doubtful whether a depresslen or storm ag-

->¢tua11y ex1sted

o During tlie f1r<+'secb10n of 1ts history the: storm,“beglnnlng at 20,508 and -
Ny 125.8°E'” “27@600Z moved in a smooth curve -to the NW and Vilvi. It 4 hs_ggzinaned -

-that. the maximum. .n.nd ysXoct y_gn the 27th was only 35, 'lgn_ot_s. TATTET L: TR

= SoEe STt v eEmE T =TT

From 2812002 thru 2912002 ho definite conter - f _" rat*on could be de-;;:

- tectedbut the‘c;clone apparently moved: duevwest_te nd’122 58 B at whlch e

 point §t regenerated rapldly. R B

Nl
x»
’\n

;4%-—4~-—-Beginn1ng at the- p01nt ofqreoenenatlenqsstorm Faith moved rapidTy NNE then

3 attalned maxtmum 1ntens1tJ with the maximum wind veloeity of 50 knots .- -
T o= -sat 2004007, at‘whlcn time the storm was centered at 26,7°N and 12‘;99E
imé The storm als slze, winds over 27 knots,coverlng

' m";fvfﬂ.~ After cu '1ng to the NE, thls sterm‘dece]evated sllghtly 1nstead~of~ac-—:i—f—- '

the stdrm was eonsidered extratrop1cal upou

e dee, 3
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Typhoon Gven, tﬁe next of the season, bproved to be 1nterest1ng forllt’
eccentrid¢ movemént. It is beljeved thet the Speeu of Typhoon Gwen was €X=
ceptionnl and could not have been Pnt1c1pated for the syneptié¢ situation

wes. nbt abnormal. The typhooh fov~d at 31.6 kiiots during oné six-hour per-
i;é!{g':;

o Thi. is 1 oplcal,cycione nE f crst noticed at I500F on 4 August at 20509 N
and 136.3% and the movenent of OA@ dégrées trué at lO knots,

l*—']l

Mayifmum winds of minety knots were reportca i the typhoon on the Sth
of August; the - highest attelned at. any Time. e : Do s

BN g o

Bv 0612002 Gwen begen mov1nc t6 the north more rapldly, and at @7000OZ
) o bégan recurving to the northeast at ‘a speed of about 20 knots; passing about
| o 60 miles seuth of Tokyo at. 0706002 By that time iwen had weakened im in= .
' ] tensity so that the maxifum wihds near the center wére only 35 knots., At the
time the storm passed south of Tokyo, Haneda Feported winds of 20 mph with a
few gusts to 35 mph,. w1th ra1n shovers; then very rapid clearing as the wind .

"*:,7,;—"_::,7”-7:*7 ;S_h\l,,fil,ea l.rLt/O t 2 (H an‘Ltv.h;. S -:‘— :_.__—._::'-'—.:::_._‘_:..'.f T s -—'_*'"""_-_—':_';'._.__” 7:...__- ___:.._.i_ ':Af:i-‘iw "_"'.5:
- ERRE " HI}LL‘"NA = AUuI‘CT L L i =i LR oo

Tropical storn Helena was first suspected to be forming ¥hén an east-. L
~ erly wave moved acrosS the Phillpplne aréa and deveIOped a closed cyclonic
&in ulatlon Just to tbe northwest.of_Manila as 1nd1ce- ’ﬂ'ihe surface reports

Due to lack Sf any wenthes datd from Chlna durlng the next 24 hours, the
] ivern were Very 1naccurate, and. even by post-analys1s the movement

I - B

! T B o -
Voo ﬁTynhoo“ Tdez yas first faund to oe formlng 1n th area.around lA‘N S
!i__n,_s e f,ﬂ_: o0 /ﬂ,~;:n~t;",n te?k lo' circulatleni ad been present over that area é
i - .2 TEer- 48 houes ore. wots. tEE 'hé. typhooti. ~An -easterly wave moved T g
b t “e~unrs~vee;—uvesen1" = cu1a+ren«area-and becan the development of the . .

-~
l

meved NE - et 8wknots to 10 knotss

-

[ ARNRPEIY

|
| _
| S AR - $3,’1"Dh'e@n frez T
A . over &apan=beg'ﬁ increa&ing in 1nten51tj, -causing 1 ;
Vo s W movement at 10 knots te UNE at 32 knats\ -:_f’__..T _“;:_3'__ ' . ;
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_the China Mainland..

Typhoon Tnes followed =& fa;;“" tegulat curve on a true hoadlng of irom

. 325 degrees oradually becoining 330 degrees tQ 340 degrees as it movgd across

The path RS sllghtly shlfteo as the center passed scross
Northern Formosa and again 48 it struck the China €oast. -

Max1mum 1ntens1ty of the typhoon is bollevoo to have rcachod 160 ¥nots a"

 The typhoon dissipated rapidly beglnnlng at 3012002 snd became extratropical

'-upon cross1ng the Chlna Losst.

A.strong poss1b111ty exists bhat the center of * o - the fyphoon

- was split inke two separate centers as Ines wmoved over Foimosz; the main cen=

- 4er being forced north whereas the secondary center

- ported by the ship Tocated at. 18°N. and 1329E at. 0600Z on 5 September showed
- _.a. northeast £low of force foww, ... . . .. _ T R S

- KATH_LET"N - uEl*TEMBER

formed t6 the south and

west whére it was difficult to analiize owing to the pronounced Influence of

- the thermal low \pressure arsa over Southern Chlna.

.moyc:E - SEPTEMBER o

The -existence of thig storm was first suspected when surface winds re=

Although there was a wellsde.ined trough-line through this area, a clos—

e 01rcu1abmon d4d- not show-up again unbit twelve hours later- (on the 0600007

_ma,p:) - [

Even though the shln report and 1,:
eiréulation, it was not untll the. @805@02 end @8@;3@2 vav Reconnolssance
_reports had been received that a definite center was 1ocatei nd +ro in-
tensdty,: 27 knotss;, was~knowq. o o= ) o o

e"meq+her"r

The few in-flight renorts from @klnawa 1nd10ated very 11tt‘

" was -associated: wwth depresslon Joyce. SR : = - s 0E e Ry
_On. the $% nng_m_pgg@pg;} txo Tow nhowed nd1ca$1ons “of 1ncreas1nv E2 )
1ntens1fy°“,_ LT T T T T s e e - 2

When the StoFm reaohed 20°N at’ approx1mately 0906002 it began to res
-eurve slovly northonorﬂhvestward at 1% knots, Maximum wind at this time was
_approximately 32 knots, the maximum 1ntens;ty repched the storm uffecﬁlng
an azeu of only 50 mlles radius. 2o o

- Typhoon Kathleen was probablv the most w1dplv ouhllhlzed of thc yearq
"Ia #s5  finel stoses; it passed along the souuneust"ooasb~of“Honshu hgair -
Tokyo egusing considerable damage in central Honshus Ralnfall feports. frOﬂ '
stations in the mountzaifis around l@kYG weres Hito 12 °6 incheg, Maebaski
15,40 inches, Hakone 21, 2% inches an Ghlchlba 24,04 ifiches. Fwnai reports
indicate that 1030 people lost tnelr 1ﬂves in the resultlng floods. ' -
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] - Kathleer st appeared as a low ayea on the Ai~nfte:~rtro_pical froht in
. he ¥ ity of 189N and- 1430E. A definite but weak circulation Was dis-
cernable ,~defined by gynoptic reports £rom Ine Jim&; Ulithi, and Saipan and o
by scattered sn-fiights from the areas At the same time the surface winds at
_ these islands. developed a consistent above normal veloeity and the ¢leud pat-
tern of & storm Zradually “took ghape, although transient aireraft peported
 only light to moderatineather until the night of 1O September. T

By 1 4 to 1006.2 mb: Latest fEPOFLS
nt deterioration of conditions = = -

7 By 1006002, Saipan's pressure had £alls
T  from transient aircraft had indicated significa ions )
.. thvough the eritical zones, "4 Gelb arriving at Guam from Two Jima reported -~ - o oo

v rain and extrefie turbulevce. Thig “peport and & thirty khot southwest
- . owind 0,000 feet, on Guan's L0T600Z rawin mere conclusive indications that . .
. the system was Erﬁéi"fé-'l’c;han~—aiz'_’6ﬁé.,ﬁ'ﬁ*sﬁ’t}i‘éﬁ_’g’ gctivity on the fntertropieal frontw R

; weathsr closed Iwo Jima, end this per bstent con= . -

FEt 1 gpréad--had weather hreughout the astern seml-Cireie of the
torm, with practically ‘nothing abnormal bo the Wests guggested the possibi-- ... ° .
13ty of doubls center: This was never establishéd by actual sbservation hew=" -~ T
ever. {The phiehomena of unegual distribution of -severe iﬁvé“ég%s}héiﬁ;,v!érs“;f~‘fré‘fi\i_1§'f1t%y,

E o Tatér typhoonsy and tends t6 e ify the hypothes? - That_a- typhoon o
I, Tlel-%o the most intense sector), - T - -

£ the storm &t this time was only ‘approximately —
the -coast of Southern Henshu and £ hikoku; -no where

S s = klthough-the- Géfiter
e e . 360-400 miles due S th

, -~ @id the three-hour

- - nérmally be expected

;

¥1ing tendency that night
4

=]

: i the typhoon was noving in that directiom. To the west, :
‘‘Manchuria,.a well-geveloped high-pressure ceuter existed,  There

v  SUx itia and fairly large rises -
I over western Honshu. ~The 700-mb chart showed a - gh zloft paralleling the -
. West Coast of Japan, aver the eastern half of the Japan Sea, moving slowly . . ..
. U but steadily eastwar Thess facts coupled with northerly latitude of the - :

T 77 typhoon seemed: to-indicate thet while the typhoon centér would pass elos& T T

-- 4o Tokyo it would tend to recurve towards eak=

o pressure rises over YKoree and Bastern {

the nerthwest, accelerate, and w

B en.' S T Tl T m e mTE-
L Instead of" QC'eleratlng the typhcon slowed it o movement, This gondition -
. .~ - lasted for about 21, hours,; after which +he normal expeched wecaleration digd 7
on. :Ke;t.;hl’ée‘ﬁ ‘moved off to the nerthesst;. the “cente® passing & R

o Tokyo at 1510302, -~ - - e

At

was Gomimated by T

: _ The &ynoptié¢ pattern at the time of origin of Taura
-~ Typhoon Kathleen which was three hundved naubical miles -south of Nagoya. . .. . . G
Laura was first suspected when the 1718007 synoptic map carried two high sur- .
face-wind. reports, three hours apart, from A transient. surface vessel near. . S

T 260N and 158%E., The veloc itics wepe Bemufort cight ahd showed a ninety de= - ... -
grecs cyclonic shift vhich esta;};ﬁ)li;vé;hed a rell-developed storm eenter al ap= S ?
proximately 24°N and 1565°E l:h;lvs area was wabched very closely for the next .
T twé days and finally by 13 September there were Some indjcations that Latira - ;
; . _ 3 - . ]
‘ -14 ,79:‘ - — : -, ;
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’; . did actually exilst and a récéhnaissancé aircraft was dispateched o the area.

I o - From this £light the existence of leura was definitely established. The in-

: ' S fluence of Kathleeén and the flow around g rather strong high vhich was cens

ST T R “tered over the Western Aleutians ind;oamed & #est northwest mavement..

L ‘ A Navy reconnalssance plane was ebl_e to g6t & good '{f.i}'c, on. the distur-

Recurv _'ure ben'an near 25°N and 150°E Typhoon Laura thereupon fol=
‘ 1 ‘ft_oy its. predecesser. Kathleen moved on NE sut to sea and

i cal 1n meture. . - o _.7' I e e T

. *MIA.;DRED = S“‘TDQEMB...W LI = ¢ =

. Flrct 1nd3.cat10ns of the formation of typhoon Mlldred ‘were. persn_stant ee_st- R
de—mss 2w . —erly force four a_ndf five ainds at a a. weather ship located at 180N and: 132°E -
T 777 heginning with the 2012002 surface map. During this eaply vericd an e2sterly

|0 o7 . wave moved -into the area and- intensified the development of the 1ow pressure
. ”'“'_:"-_- area, wihich wes indicated “roughly neg¥® 130°Lalong the Te.; -

|
R T T P AT IR PO TP

o T -:3.-':?-_;'7-3'3 The flI'-St. defln 9 ihformatlon that & ,typhoon existed was a Navy ¥es- s *4

(AT S _--- onnalssance repOrt which 1OCuth the center at . 30 and 1R6, SOE LTI T
. After 1nit1a1 dje_egtlon of the yphoon, a fa_:._z_'_ly steady +mve1 at 290 B i

degrees was £olldwmed toward Lugon. S R

i - e eemam . LT '",_'f' T S - e
S et e el Upnm approachlpg Luzen,. *Lhe h;t@rr: fr appurexroly weakened the m_rcala‘blon L 'E
N

and maximum winds which had been. .‘Lndlcated gs. roughiy 79 to” 1”@ knots now D

T o = %

= - _'.:: i-_-_:_—-:_ - --..decreased tO 5’) knots,,,, :._‘:_ R TN A e oo TIETSLLTTOTTC SE. L Tt 4

i - - mﬂ.ﬁ*er 1eav1ng Luzon the storm contlnued at. decreased ,a_-n?eensn_ty with merx-
T T e winds, near 50= knots. and- final] '..d@é__.j_.ased o 35 knot near the .
E IR i Goasts o= o EAE AL 7'_",_ SooeT T o __j;__ R
i ol e L '_ A movoment of,ﬁ ppnox1ma+e1y 29@ d’eﬁfees a:b 12 to 16 ] f“ N :
I CT : the entlre ‘histery of Mildred. - Phis zmovement is reasonably well explamed i
; T == - by a-careful rée-anzlysis of the. 700-imb chart during. this perk iod. A closed S i
R high cireunlatioen, -eentered nésr Okinawa s‘ceered Mlldrod along 1ts southern: S
ﬁ T Tl l—i‘-epprlphery in: & 29®-degree dlrectwnv : R . I ok
e _jf B "-‘-:' ”'*l‘m easterly w ave Wthh pass,ed Guam oh 25 Soptembe*' maved west mto a ;
R .. - .- -Sharp; -stationary, subface troligh just ¢astrof the westher ship at "T8ON;, 132° E._ i
g - This trodgh-was orie; ‘bed \INE SSW . - After entering this ,rough tke eastorly R #
: . R became_ uagnnnt and ¥ r dropped from 4 the surface map en,xlysls and re-
'3 ’ ’ & Nthe Sﬁme a’"\/m e o _ i —Sc——Se= a5 o
| T- Sk e - T o N
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. At this time Nanétte Ilay on the west edge of & sharp upper—level (700—mb)
trough, roughly 1y1ng elorg the 1320 merldlan. Apparently Nanette was too far
veet o be caught - ar The
next Syhioptic inf onsi ,,ed wag & large surface hlgh oveT Chlna,’ln S e
v1ew of wh&ch a northwcst movenent wag forecast: '

No further reccnnaiéééﬁce 1nfcrmatlon became available “+ta deflnftely een
fix the track thet Yanette: would follow until 2922007 The definite fix
- '-eqtabllshed “by- réconhaissance at 2922002 established & westward movement at .
5 6 knOtSO ° ° . _ . - -

Although Nanette contlnued the ~este'ly course, it apparently accel- -

. erated rapidiy after the reconnaissance fix at 4922002 (20,58 131, 7E), for. . - . -

the next re,énnaissance £ix at 3006002 (from Okinawa) ocated the center at™ =~

21,1N 127,78, lhJ.s wad an average veloclty of 28 knots for thig per;cd in

contrast with the prev1ouoly 1nd1cated veloclty of 5-6 knots., For the fext

_ éix-=hour period, Ng b verage veloclty of 7w8

knot, Hoveaadt’ wl_h. Gurvature & i'“ _;,;j' "'?’fﬁfﬁj e

The. blocking éffect of the 17,' 't moufited ; '
e weakenlng. After recurvature movement W& varlable at 13 20 ﬁnOtS

The inten51ty of Nanette emalned falrLy constant durlng 1ts trnck tos

: o rapldly dccreaced “to. denr3551on_
- - .. . the China coast, :

- _‘The aréa
Suspicious -on-
~ surface mlndsw
ing pabbud the W
S~ e — . alyzed as beimi. L
- from. the @ast. - =On the 0L06EOZ -surface hap; the ship reportcd a pres&sure o
el T T 100349 mbwhich-appeared. t6 be abnormally low, however, the Harmon Westher -
s "-Central had been previously advised by the Navy “that the. repc,ted _pressures :
o ... . at this ship were consistently two milibars low, In splte of this, the area ~ -~ 7
T e - was still watched with suspi .. On tHe 0L 07 surface fmap, the vwinds. &b - .. -
- - thé ship facredased to force six and 05-mb- sobar could fHow be- draan-
= = in-thds apea, - In-flight. reports 1rum Kma1ale1n were showing considerable weas :
ther end their reported ;1nds, together with winds at the shlp, -1eated that - :
- a depression was probabgy Iocated forth- of-the . ile : - )
closed«lo; frculatlon was new enalvzed oq tbe 7C®

yther- 5 end the 1ntertloo,cal convergence zonewza° an-
Gist- north of thée ship. another smad 1y wave was approanhlrg -~

On the 0200002 map.y: e~mell-ae11ned closed low-ncap_lBON I ?E was ev-
ident, The Adr Force reconhgissanecé plane Tscated & stori center at ap— |
prox1mately 13. 3 ‘N, 15 ;@OF at 020300Z. A west-northwest movement at &

kncits was forecast- &ue 4o the présence of a high- -pressure ridge, er;ented ) , :
castwest, mprth of @live- at both the surface and: 700-mb levels.i

ok e e fen o ettt i




A reconnaissance fix at OAOO;SZ by the Navy bore Out‘the"forecastu
330=degree movement ;. but the storm had accelerated andzaveiaged 20 knovs -
durlng the 20 hours since the previous fix; ] :

No iurther reconnaissance on @11ve was. accomplwshed nlt r leaV1ﬁ§

the @rea near the weathér ship at 11 N 156E, the only inforfiation on which

the pesitien could be determined and movement forecast was syhoptic reports

Teom Iwo Jima and 2 few réconnaissance fixes. ‘To further complicate matters,

an extenslve surface treugh hung. back south -of the storm ared s far -South

as 10 ON and thé upper-&ir circulation at the 700~mh,1eve1 indicated an elong=
ated low sentered somewhere South of he surface position. This conditisn:
modlfled the significance of Fwb Jimats ynOptic reports and presented gn e¥+

t refiely Jdifficult prcblem in détermining Olive’ s’p051t1®n after 0460352

It a}so hecame évident -on the OBléOOZ map- that an exténsive upper»e;r cir-

ton had deéveloped over tvphoon PBanlire and was blocking tbe westhrd ; .

movement of Vlivé, R

o - Olive recurved to a ner+hpr]v ang flnally a nor*heasterly dlrectlon as " ——
- B . * 4 ap—)roached the :belt Of ‘/'GS'te'.[‘l"eq nOI‘th Of 30 ST |

Actual verificetidns of the: rnten51tj of Ollve durinvvﬂts hlstory vere ST
very Sparse and sbtained almost entirely from reconnaissance repérts. T the - -- =.F
- parly stagess 40-t0 45 knot winds reve €sta lished de nitely, and later, the

- Navy: reconnalssance at OAOOBSZ repéftea‘loo-knot Wlnds._,rpx E e - x%

y
- T Coo- - - - I ((~
~ R

¥
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- ST 1“irs’t, 1nd1cat10n of thc 10rmat16ﬁ40f typuaon Paulxne was -a. shallomvlew o
1 0000% surfacc syfeptic map.. -

T T e e Dressure area: cen’cered near M?N _:ut ' 7/:
vorly wave, Beaufort foree S

i

¢

Tt was centered over the ITC at the foot of an ‘east
- ¥hree and four surface winds ahd - ccns1d rqble~1nbesm1t% nt raln and shqyeg S

T act1v1£y characterlzed the area. LI LT E S R

. it the tlme of origin c1’911ve; tH% )@= Ll
- closed-lem einculation centered: Hear r 32N, 1- QE, southvest ef the surface : b5

e tew position. & trough line on this cnqrt ‘extended SSW from a point east - JE N
ST of Japan to three degreés northwest of Parece Vela or roughly nine- degreos T
—~7Nﬂh of the low center associafed with Paitline. TFeedy had-2 M7 T; S &

Fon, agd zt that tlﬂe dldwnot-appear lixely to be caught Qn&~recarvod—_~¢f;< .

ST ST by the gEough.

Safhom o Lo il

é;tlp of. L“zon 't 1@13 knots.

Pauline moved all the way tA;:
3 T short 1nterxals, a8

Aetually the yelogity weried bet;

R nearly ag eould be determineds -_ !
S - Towed until Pauline cntered thej:hrna coast one hundrod M-

les northeast @f ST T

Hong: Kenge ) L - T TS T 7 ,h” S e

Since Pauline had an exteﬁsiVe, Wellcdeveloped\c1rculat10n ot the 700=my .. . - L
Ievel, steering riles wére of 1ittle value for forecas tlnc durlng ité ‘histor T %
Panline was too far south and vest to be redurved by tho wepw-lovel tEough 15
NNE of it ab the time of ftg -k gin-end no- fubure trough dev lOped having, A B

e L o sty e meem e g e aedb il e e domed e sty e

the orientation oF extent roqulred to reeurve a cyclone with an ext?nslve %
- upper=- -Jevel c1rculetlon~ uch as ascoc1atec with Paullne. ’ : - A
22 i
: o | - &
: o - i
S @
_ Jamy Agr— —_—
L. e
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- ;;;; and the fact tha+ ne hlstory or this low was,lndlcated

The surface intensity of Paullne inereased gradually from 40 knobs at
0206002 to 100 knots at 050600Z. It maintaired the latter intedsity until
it passed inte the northern tip 6f Luzon at 9518®OZ after which it decreased
to 70 to 75 kaots due to thé weakenlng effeets -of* the Jand, .

; ‘ _+BESALIND. = OF‘T OBER._

A1thcugh typhéon Hosalind did not receive the pubxlblby accorded o
Kathléen, from g meteorologlst' point of view, Rosalind wag By far the
most. 1nterest’ng. The narrative hlstory submltted by the Typhoon Warn=
ing Network is guoetéd in part:

: "The or1g1n of Rosallnd 5 rathet obséure due tc the fagt that it
.. . dewveleped in a drough associated with trOplC“l cyclone Olive &t a time when
the p031t10n end movement of Ollve 1t=elf rere somcwhat uncertaln. Recon-

dropped as hav1nﬁ bocome extratroplcdl, so there is & de11n1te p0351b_11ty -

e

R e

that it stagnated in the are:. east. of Iwo instead of moving away to. the north— ) :

-':ﬂ~easb~ ard wad 1aner re-dlscovered and 1dent1f1ed as Rosalind,

C - Pt e e e e * ) _____,_v_*..f,

Fipst,
the cxten51ve surface trough whlch developed south o -coubi have,been S
~ the indication of thé formatlon of a segcond cetter (Rosa-%nd). Second, Te=
, ports from a ship at 40°N, 17¢ E on the eighth - -¥ndicated the approach and -
passage of a,well-doveloped wavy on a ¢6ld front. The nature of these r°ports

. phsteve? Iths beginnings; Resalind was a fully-developed typhoon when -
the first Bulletin is'iseue& It's movement was t0 the north-northeast &t =
-8 very. slow pace, about, 4.5 knots, a.veloeity whigh. characterized it for Lne o :
 first four Bulletin positions determined by Harmon Teather Central. This was T
_.-in accord with thé éxisting &ynoptic patterns “at the surface =nd aloft, both ~ ]
of whlch showed tf¥sughs to the northeast and aorth respectlvoly Wthh offered**
X i he. typhoon 10 ?ollow -

6d. fe : it =60806@0Z), and & e
S5ance Werd numbers 18,91;22 23and 2 A1 others oentexed

extrapolation and lard and ship "eports.”_ T - ;‘;*

_“uu an average thlb gives an acce@table one fix per day, but the(als-" .
tribution was such that there wefe twe periods of appfoximately 36 hours and
another of 48 hours during whlch no defmnlte fix% was obtalned

D e B T O P S TP PP e
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. lf 6002, when 1+ ras 230 miies wéstenorthvest of Iwo Jima.

f;af_f:ﬂe______4xlmtf"rm, and_thé ce
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"Rosalind continued its north-northeast movement until 080600z, bub
decelerated and becamé nearly stagaant by that time. In refrpspeét,'thié )
stagnation ahd the gubsequent abiuph inverse reclrvature with westward
movetient for the following 48 hours might be explalned by the preseace of
a migratery anticyclone which was moving into 2 pesition due nérth of Resa=
llnd ¢ the typhoon reached ifs 08@6002 positlon. At the time, this block~
ing action probably was not qntic:..pated ss¥nce the typhoon was intense and the
high was only moderate (Maximum pressure sbout. 1023mb) Furthermore, since
a surfacé trough still existed to the northesst, and the latitudé of upper
westérliés had beeh reached, a normal recurvature WOde appear to have been
more likely than the reverse ome wiich occurrsd., Re +hat as it may s & formal
recurvature did not cccur until this antlcyclone tad moved off, and & new’
trough had come into pésition t0 receive Rosadind,

"The next reconnaissance positdoen, at 1006002, placed the c¢enter at

25:3°N, 137.29E, Land reports preri~is to this tlme he?, of course, indicated
+thé abnormal tuen of the typhéén, but forecacts synoptxe with Bullétins 9
through 14 were wide of the mark: The reconnalss°fce indiceted that the ty=-
phoon was beginnlng té Teeurve (ag“in\ in the viéinity of 137°E In other
words:, only land (Iwo.Jima) and ship reports weve avallable I fixing the cen-

ter at any time from O*@éGOZ, vhen it wag 240 wiles east of Iwo Jima, 0

SeEete TZ T —

"Eurlng thls crltlcal 1nterV°1 the. center naseed_lmmedlatcly south of

Two Jlma, where the surface vind reached a maximum of 140 mph € 1th gusts_

to 160 mph) from the east-northeast at 0827002, and a minimum pr S
8 inches (976 3 mbj. ogcurred at 0821407, Damage to the Iwo. Teather Sta-

‘_bion'and equipment invclved portions of quonset roefs blown off, the east

wall Af the hvdroge * Vdown from 1ts

- Was~meunted collapsed ;L.fr T

ST W oo e b N : " [
R s it R A S i’f/i’-“”\’-__(ﬁl‘v".‘L- A bty T -

. "AS remerk :d before, the advent cf 4 nevw surfuce reuoh to the norfh .
'_elvn“ied the flnal very sharp recurvrture to uhe nmrtheast, oat éven here DT

ES
- a4

=

establlshed ‘Even pest—analysvs falls to produce any sa._/I,;
-;zatlon GF thls._ -

I "If we proceed btep*by.step thru hes*l*nd'e Jeve Topment, usitig ot B §
. €a ch step only the information and tools available to the forecaster at. that
gie were, at Lemst in this caee,

StePp ve find that the tools aAnd tecnnf

: mlnadequgte.~_;:._.Mgztx?;ij;;,u
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e = e custerlles and. o¥ =r1y1nc we_“

T "ff":g_::'zxktent ofﬁbhe &fg urb'nce 1s “knei

o hem e edde Wi my 4 Ned .- o

"4 is believed that use of the steering principle offers the great-
est charee of success ih typhoon forecasting. Yet, neithe? the surface map
noer the 700-mb éhart, the charts ravidly availablc to the forecaster, can
be uséd in this procpdure. 0f them the preﬁfure fields consist. predomlnantly
of closed systems zfi” no genéral treiectovy is apparent. to0, the method
of analysis which basés the 700-mb analysis to a great extent on ‘the surface
analy31s congtitutes a vicious eirele. A perusal of the maps during Fosalind

-~ Shows this,

- - ugf pgim@ p rtance to the forécaster Auring the I
. . _arew - :

Wi, - Its cente; at - the -surface and the ngl natxon of 1ts axis.
1nformatxon ig necessary for predictlna veloei 1
derlvatlves.,“_ , o o T e sa el

"o The rela%~vepos itidng pf afr ma-ses 1mmeﬁ1ately surreundlng mt,
i.e., témperature, humldwtyl; ‘ j

i..e “y anﬂ vxnd f ehiu at sev ral 1e
and bove the disturbance; ¢
ec1ty, intensity, theis defquthCS
itation. gnd wind- fleld.,, and also #i

-~T;~——-y_agmcpmnmpbsmnbeucd‘_ , ] _f'  - T

RikcH in. fover tl:budes----, the~-helght 'o“f’ 't'h'e; d’scontlnuLty -

information is necessary ;n us1ng~the steem ny p

,;on "opens" to 4 teough- a
S~ 1n.behav1or of thees @+orm3*w1f;r

)q
An easterlj wave thrOUwh the ”n82~
opment of a trOp&eﬁl cyclone.

A reconﬁ éa e m13310n~10catod a ma‘l

at 1304007,

-pres=ure

nOrthcrly’movcm»nt f &% supp orfpd H”7
- 7. - tendencics ih the marianas and by the pattern of 700nb, wgfﬂzndprlng thils
_iptervel was dominated by seutherly flow Betwéen the low area of- typhoon- - s
Rosal fick tr uhe nﬂrthvest and weak lobe of the semlupermanent Pacific High ©o- i
£6 thé nc ortheast., - S ’ ) )
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e T It Was mu0531ble'to aet a.aeflnlte flx on the storm center ©OF & good L F
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- From 1% October to 18 October, the .typhoon moved in a fairly regu-
'lar napner‘uowards the noh th at & speed of 8 to 10 knots. ' '
The next major perturbatlon in the path of the disturbance oceurred
. in the thirty hours Tollowing 180000Z. the actual patl Appears. to have
- -+ -~ been east-nérthéast with speed decreased to 3 or 4 knots. It appears that
this perlod of -quasi-stagnation may have résulted from a rather fine balance
between upper—level and 1ew-1eve1 influen#es; that s, Alice may have resched
& vertisdal development just short of that nécessary to overcome completeély
the Blesking effect of the Burface hiz., and et sufficient for the upper-
Tevel trough not only Lo overcoms the prevailing easterly Flov around the
southedhi periphery of that high, But In fact to-cause a slight eastward drift.
howevew, the small amount 6% both surface and upper-air data avallable pres
eluded yerificetion of this congectural ana1y51s. B ) -

: : Afier 1900002- the dieuurbance Bégan 10 acoeleraﬂe and weaken, ahd 8 -
T "”““"oood Aty Force reconnalssancenflx At 2004@0Z,1nd ed thav the central ¢
w1nds were. aecreas;ng 1n-meloc1ty and the typhoon.was__ pldly becoming extra- A

troplcuA. - ) - ._;_

T FOfeédS\‘ﬁ? on: typhoon Allce wae»almost entlrelv on the ba 51@ of the

: overall syucriiiy patterns ay the surfage and 700~mb levels, and on Buccesss _
et ivé fixes uezrmined by airepaft reconnalssancea .di%héugh—the disturbance L
ettained Ty hooh force and had maximum winds of 100 knots or morg for two SEEEE

s -history, -it_hever covéréd a _large ares; 200 nlles being the

L -: - fhizds of )

= : maximum radius of storm=foriée windss Because of +‘118 +i ht 'autern lt s ) i

R " gireulation never effected the winds in the e , g

S wWere dom,zated by the flew around the lesgs. 1ntense but mars extenelve Beutrle o '@

. R '*te'the Fests - “ince there~wa°-' n-of the dleturbence on. elther L A

e the wind flow or the pressurés in these fslan > 5 I

ob . . ___;vved ondky Eh negatlyehpu;posg_@f indicat iﬁg where the typhoon Was net ge -g = T F

e __j;_-—~__ == .-_ ._ oen . L 30 - =TT F

e DRISSTTT DTSRI pRATRIGE s OCTOBER - . -_fr_
‘"“ft;?“"—iﬁ”f "“"“lénﬂthe;gﬁ;-{“;" 76'jg{.:: 5 ﬁe351on was suspected near 12

-ﬂrea_ln questlon, \‘igb_gagsod -

S 1n&1cetlon of 1ts~speed and dlrectlon of movement , gither by reconnaissancé
) :( ut no tlme durlnv'Beet"‘ﬂe's history was
a4 we -deflned centrai edrculation

storﬁ vas, in re., ty, “neinily an uppervﬂﬂ*"01r"ulaﬁlon === :
ectéd o the surface, & nearly all times during the 4
b chart shoved 1eﬂ lo*t _h“vrndg 1n excese ef

~ o oo - R - L el e = -

OGTOBER L L

On. the 27th ef 0ctober, the OO@OZ surface map ehow d a p0551b1e low in
T 7 the Viciatty of Ulitnis On the two sucee?ding maps.,.pressure. falls in that
' general area negessitated the ckosing of a L005~mb isobay. The synoptic
- -gituation &t the time Cathy Begen forming constltutedeq,favorable condltlonn
for the fermation of & depres51on. Tfhere fwas ~n easterly wave moving along

w*he 1ntert “1cal 1e-o; converuence, and a troughAQTGft (1bove the easterlJ " ;
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A reconnalssanre m1591on departed Guam at 4600Z on the Z”t tévina
A Navy

vegkizate the suspect°d &Yel,

but found fo definite 3torm center.

Lo TR
. - ‘feconnelsSane migsidn- departed ManJ

center of the storm at 11.39N and 128 7°8, Maxinun winds

were found to bBe 70 knots over &a radius- of 25 miTes with winds

"v; 2% knots over a redius of 275 miles. - - S -

%ho 2¢th of October and

Tocated the
the centéer
greater. than

ne car

Upon entering t!
eighteen»hour periad
‘ing doFn. process the

he Phl]lpp;ne Islandc

Cathy slowed dovn: and for an

fioved -at the rate of eight knobs.

During the slow=

st orm curved dnto the northwest and deereased in in=-

acrnsq'the Philippine Islands

- By the tifie the cen-

tensity while moving
_ ter reached Mandla
maximum winds had decre~ ~ged to 50 ki

Bay {(1100Z 31 @ct), passiz
,,*and

dlrectly over Cav1te,

the

27 knobs- ‘had-‘decres sed 0.7100 mlleq.

At thls p01nt C»thy recurved

~¥han

the west n@rth«egt anﬂ;oassed over the Chlna

R 2ssvi0)

I “*w——Navy~reconnalsqunce«on The.
tensified a8 1t erbered the--€
" typheon strength rénching a maxin
of &5 knots over a radius of 25
280 d°gr°eq &t 10 knots, ;Lnully mov-i

'?5;j5mtnw.

5%
, Sen.
WU, of 70 knots ne~r Lh@ center, W1th w1nds
mitess JThe berm then followed & path of
NZ -ontod the Central Indo-Chlna coast

lno,

~71j@ﬁ~§he~mornina of 2 November reconnaissa
;wtroplc 1 cyclnne oi thhoonAint

‘Ph\wpd that Cathv had 1n-

;N@VEM;E };;1“*

i  ~ 28 suspucted on l Nnvember

SOd at a speed of 12 knotsw

oF 4h1ch a we¢l

PR

e » v A

l,hour pressurﬂ chandes.

ST :;gin»the,7002mb tfé;ghﬁ:p@

Ratuiiand
.
|
L
|
4
|

ek

B i o e

S

S in idr Foree recofinaissence mission,

1t 0530

st movement wag in error.

on 3 Novembpr, proved

T thHat the forecast for 4 conti

nned north-rorthe

N - HO0-mly chart for 3 Novémber,

o "~ 6n the 0400Z chart had filled rapidly =nd_ moved 1é
to curve b~¢k into the nerthrest; This errar in {
t6. the LﬂCk\;V suf‘1c1ent upper=air d- tq te propbr“y

“ang deepening. of uppor-°1r systems. .

: Until- this tlme, Dara was i relatlvely bmall typhoon with Wlnds
cess of 27 kacks confined to a radius 5f less than 200- miles. K

- eess of 65 knutg covered an ayers ge rﬁdlub of 5@ mlles.

The hir Force and Na avy rec0nnalssance figgions ow
November shored indications of intensification, ahd dec
drepped from 13 knots to 4 knots durihg thc sydteeding

16007 showed that the trough
the eas’

that was present

the 31 and Ath of

eleration. - The SpPPd

42 hours.'

t 1eav1ng the &torm
ecasting is- Jttrlbuted
'fn“ccwst the fllllng

The

dlnda3;§577‘""“W"'”“
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On the 5th of November at 0I0QZ 2 Navy reconnalssance miggion relo=
cated the center at 13. 89N and 1309E. lhlS same reconnaicsance mission in-

dieated A considersble decrease in mrxifun windss

-On the morning of & Novérber a Navy reconhaissahce m1551on revealed the
Dora had redenersted to typhoon intensity with winds reaching 4 maxinid of 75
kaotss ‘he speed -of the typhoon had inere- sed to B knots. Maxinys intensity
- was réached on the morning of 7 November . vhen the winds near the center wWere
found to be 100 %nots by Navy Feconneisaance., Movemént was west-northwest 2t
Dora cragsed gefitral Luzon -during the night of 7" Novembér, retwlnlrv

L o} &nots.

inte the northwest

degrees east at 0000Z7 10 Nevember.
ed to 50 knots and contxnued degenération

sAd the rate of ‘movément olowed tor about 5 knots.,
ture Into the norkth zontinued until & direction. of north-northeast was attained
The component of westerly movemeat ceased hear 19 . 50N and 117.6%E,

& meximum wind veloc1ty of 80 knots throughout ite coarse over Iand. «8 the
typhoon. passed over the Bast China Sea from Lingsyan Gulf, it begen to récurve ... .
Reeurvas=

Lhe f;nal

pesition of Dord as veported by Clark Field was 20 7 degrema north and 1386
4t that time the maximum %

1nds had decre@bv

was indieated,

LINORA = NOVEWBER.

The first evide née'of'Elnora“s ex1stenéc was

vepﬂrt &f Beaufort forcc

eight Surfage-Win~s frcm th° east wlth heavy rain €rom

vestlvdtlon of thv area estaullshed the reallty of tho storm.

the weathér ship-
L Navy reconnaissance alrcraft 1n- :

.
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The synoptic situatién at +this time was not demlﬁate
ularly strong systems, The 1ntertroplc~l.front ves drawn up northedst of
ind tropical c¢yclone Dora, vhiech was weakening and tecoming-exs - - . -

Luzon Wbehine
tratroplcal about, 600 navtidal miles northwest of the new dist urbarce.

North of qua» and. orientéd eagt=west across Wormosa, was the Po&armFgggt -
with agsociated weak wav €8, and over Ghina ]ay a VCuk h1gh-cqﬁ~~

- s

It was expected thét Eﬁnéhafwbuldtﬁafﬁem'ihLthe wakemof Dora, but
instead it teok the’most ﬂirrct foute'tbwards : fat

.near ZSC

.Mayimum wxnds never excended AS,<and rnconnalss an alrcraft reoﬂrtOG @nly
weak and shallow eirculation arcuﬂd %a.lnd;stlnc+’ylof1nca center,

S . FIORA-.. NOWBNBER .0 . _'. h

On the 1kth oP Novombor 1947, Fhe

of.a possible tropiéal disturbance int &
detected. hAiferaft receonnaissanec roportq for lZ'Nevembor shovpd vo d rind

shift lifics but no definite center or eloud pattern. Nawy “éconnaissance
focated the storm center at SON and 135,.59E at @GOOZ on the 13th “with fllght

levcl winds of 120 knots. . - . . .
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-Flora's origin was typlbal of a large. nunber of tropical cyclenes in
the Lest Pacific area, ©She formed at the fost of an easterly wavée aleng
the intertrepic- 1l front. The 700=mb chart was not instrumental in detecting
the formation of Flora, bccause of the lack of adéguate coverage of uppér-

3

2ir réeports in the area in wh1ch this’ gtorm originated,

. _Fl@ra.mpve@ in & west northwesterly d"rectlon at. about 12 knots w1th
af average maximum wind veloeity of 100 kacts, Tn the vicinity of 11°N .and
129. SOE, the storm began to accélerate and decrease in inbensity. Oh the
mornrng #f the 15th, the typhoon. enteréd the Philippine Islands area over
the Island of Samar; an d' gradually curved into a northﬂebterly direction.,
The raté of motion and meximiun winds decreased, gradually bécoming fourteen
and seventy-five knots. ,. respectively as the center passed across central
Luzon and entered the Nor+hern Lingayen Gulf at 1?07 on the I5th of Nevember.
after passing into thé East Ching Sea, the typhoon Foran £6 recurve more sharp=
ly to the north and contlnued to decolor ateé, W1tn max1mum.w1nds decreasing
o seventy knots. - ) . : o i .

A change of directdon i to a north»nor+heasc dlrectmon wgs detecbed by

~ the Hourly wenther reports rec eived from Formosa and the Southern €hina

,goastal-areaST

e

Ryukyus, 1t 1nten81f19d cons1derabLy, nd showed 81vns of contalnlng frontal
act1v1ty.

- at 1300007, the storm eente: asg approx1mately 60 miles qcuuhea%t of - —
Naha, ‘giving, @klnaw" vinds of 50 knots with gusts to 60 knots. “The Siberian
hlgh pressure conter aréa over Vortheast ‘China was invading the East Chiha
uca ﬁnd Japan chr 18 NOVﬂmbe”chu31nﬂ an -&astward movament of the po1ﬂr +rough |
2 I lits) nortthstFa_d novemUnt of the storm cenber as it traveled

awuy from mhe Rj,kyus._‘

) h o T "GLAD.W,;;.. NOVEMBER S

JIn its earLy stages the mbrVO‘lc troprc'l cyclene uladys existed
-as 5 vagie sort of low Qﬁe@ asgoeiated with the intertrépical tPough seouth
of the Cugm—KwaJaleln eourse., . uome‘eacterly-wave gctiv1ty exisbed in the
stronder wha By no;ﬁal trade=iind-£16% horth of the trough; bub though the area
was vatched a Tikely region for étcrm development no qignlrlmant Proes|sure
falls or 01rcu1atxon p tterns were 6oscrvrd - -

The disturbanCG épprré tl'TEe '1oped as & true slosed cirsulation in
the synoptlcallv blank aren between Truk gnd Ulithi, south of Guam; but being
1n;t1m11y of small diameter; had no revoallng 1nflua ncé Bn these "urruundmng
tiong uﬂull the 17@@@“2 map‘ T = -

o

L gtrong easterly’ flow ex15ued north of the ccnter at 700=nt levcl MoV
ing Glacys 200 degrees at lQ Pno . -
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A Gustiness at Ulithi reached a maximum of 60 knots with the passage of
'e .- Gladys south of there at 172230Z.

| ,

|

The westerh host point of the path, 18. 0°N,; 135, 7OE, was reached by
200600Z. ©n the surface the storm was mnéarihg the diffuse aduthwestern end
of thé pelar fromt and its associated trough which lay with a rortheast-scuth-
w2st oriéntation across Two Jima. Aloft the westerly trrugh remained strong,
znd Both of these factors dictated centinuved recurvature of the storm to the
north. and eventually northeast.

(B2

Prssage qouth of Iwo occurred hear 211800&, With equally weathe
surfage winds up to 40 knsts at Iwo. &fter 2200002 the circulatlcn arJ und

Gladys was nc longeir detectable.

HANNAH - NOVEMBER

|
} e Tropical ¢ycione Hanhah devel~ped in a strong, extensive surface trough
| southeast of preceding tropical eyclone Gladys. On the 2113002 surface map;
} Giadys was located e¢ighty miles south-Southeast of Iwo Jima and indicated as
|
i

an extratropical wave cn a frental system.  The frcnt extended from Gladys
into the southwest and Hannah was shown as 4 second extratropical wave on
| this safie front locatéd near- 19° N, 136E in the troush southwest of Gladys.
4 closed-Llow circulation was analyzed ‘bn the upper-air chart (700-mb lovel,
centered at approximately X7 N and 135°E, southwest of the surface low.
! ' A Navy reconnalssance mission flxrﬁ the center o6f the byphocn at 24,,1°N,
1359 at 2205157 which indicatéd Hannah had moved due north from the p051t10n
; analyzed twelvé hours prévicusly. This same reconnaissande mission reported
i : an eye, five miles in diametheér and winds over 100 knots north =nd east of the

center, vhich established tropical cyclone characterisitics for Henn~h. The - o

cyclone waf beginning to aequirs extratropical characteristics at this time

dve to i%s nertherly positien for this season and the presénce of a

1 polar air

I

|

I - ~fiags o the northwest from which air mess discontinuities would torm. Hannah %
I mov>d off to the NE without further incident. T T ;
| |
| ) _IRENE - NOVEMEER 5‘
| ) = L .
| a gmall

Irene was first notieced at 06007 on 30 November 1947 and was a
tropical storm beth ih extent and intensity and also of relatively short dur-

|
f atidn.
l -

The synoptic conditions contributihg to the formation of the gstorm were B
2 typical situwation. The riucléus of thé tropical cyclone, in its initial sta" i
’ of develophent, was a weak: cyelénic circulatien at the "foot of an pasterly
M trough along the intertrogical zone of convergence, The cyclone probebly
I woéuld not have reached storm preportions if it had nd,been for ancther factor
that wes intréduced to the already th¢nt;al tpepical ¢ycélone area. Phe” othetr
: facter that led to the intensification of the easteérly weve and the subsequent
deve lopment. of Irene vas a westerly trough that extended down into the easterl

|
12 flow,
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2T e e e
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“tains of northern Lugon.

“east, west-southwest orientation was located &t 7oN ard 1510E, while a sec-

It was evident, even in the initial stages, that thé cyclone could
not develop t6 uany Jrest extént beceanse of the presence of a large con-
tinental polar high that vas méving across Chira, which should preclude
any movement. farther nofth +han the northern tip of the Philipnines.

After reaching the Istand of Tables &t 1800Z on 30 November, thé storm
bégan recurvature to the north and the maximim winds incréased to 40 knots.
The curvaturé continaed through 1 Decefibér, with the rate of movement in-
creasing to 34 knots and the maximum windé to 4% by 18602 2 DEc 2, by 00002
Gn 2, Decembor,tnemovement had become 050 degrees at 17 knots. THe maximum
winds decreased to 30 knots during the passage of thé storm over the moun-

The curvature of the storm into the nérth and eventually the northéast,
as mentione? 2hove, was easily predicted becawse of theé develorment and
subsequent deepening of a tréugh in the China Sea,

After passing out to sea from the northeast tip of Luzon on the aftér-
noon of 2 December, Irere began to assume -extratropical characterigties as
a ¢cold front invaded the $torm ared from the north,

JBAN. - DECEMEER,

’ .
I

Two sheayr lires.and a. veckgrly trough weré dominating the Southwestern
Pacific ares previous and subsequent o the 20th of Deééfiber, ‘The pressure
gradiént was strong from Guam t& Ivo Jima, giving rise to a fairly strong
northeasterly flow, while the gradient south of Guam was -comparatively weak,
The gouthwestern exbremity of a dissivating shéar line with an ca _ﬁnorth-

ond and still active shear linc wmas locstéd five degrecs south of Iwo Jima. )
Both shear 1ines hod the same orientation. A westerly trough, in the ecast-
efly flow, betveen thé +wo shear lines, vas locatéd three degrécs east of
Guam at 2018007, The troavh was shallow, but extended sufficiently far south
to indace & cyclefiic périturbation on the 1ntertroplca1 zonc B6f cofivérgence.
5 80 N and 147°E, Th;ouah the .coibined effsets of these synoptic ronditions
nuclcuq was iound that Jater leﬁ to thb development to ‘Typhoon Jean.

The firs¥ good fiz ny the storm center was determine d by 4ir Force

reconnalssance at 22232 on thé 233 of Dmuomoer, rocating the genter at
9.3° and 137.3% at 230000%,

Durlng the 24 hour pPriOd following origin, the storm liad not devel=
oped to the point of formulating a we ell-defined cloud or rind paitern, The
absence of thesc tropical sterm charscterisitcs caused erratié Mcenter re-
porting" by rceonnaiseance planes during the first 24-hour ne-ied,

=

Tropical Cyclone Jean gaihed thhoon intersity by 221200Z. At 2207007
a Nayy recoingissance plane estlmatod the saximuf Surfaée vinde near the
center to be 90 knots. T
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